Palm oil (PA) contains about 50 % saturated fatty acid and is rich in tocotrienol (T-3). Plasma lipid and eicosanoid levels, and fatty acid compositions of tissue lipids in rats given refined PA were compared to those given lard (LA) rich in stearate, olive oil (OL), palm olein rich in oleate, and safflower oil (SA) rich in linoleate. The effects of supplementation with T-3 was also investigated. An elevation of the plasma cholesterol level due to cholesterol feeding was moderate in rats given PAor LAcompared to rats given OL, although it was higher than in the SAgroup. The proportion of linoleate in dietary PA, LA and OL was similar, but that of arachidonate in plasma phosphatidylcholine and platelet lipids was slightly but significantly higher in the PAgroup, when compared to the SA group, but the proportion of docosahexaenoate in plasma and liver phosphatidylcholine was significantly lower in the PA group than that in the LA and OL groups. Although aortic production of prostacyclin and the plasma level of thromboxane A2did not differ significantly among rats fed various fats, the ratio of prostacylin/thromboxane A2 was in the following order: SA>PA=LA> OL. The addition of T-3 to PA did not affect plasma total cholesterol, eicosanoids, or tissue fatty acid compositions, but plasma high density lipoprotein-cholesterol increased dose-dependently. This study, therefore, suggests that both the fatty acid composition and T-3 affect the metabolic effect of dietary fat on plasma cholesterol, tissue polyunsaturated fatty acids, and probably eicosanoid balance. 
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Palm oil (PA) has a very low ratio of polyunsaturated to saturated fatty acids; it contains about 10%linoleate and 50%pal-mitate. Since it is generally believed that diets high in saturated fats elevate serum cholesterol,1} and promote arterial thrombosis,2) nutritional evaluation of palm oil is warranted. A recent study with cultured glioma cells demonstrated the importance of a balance of saturated fatty acid to polyunsaturated fatty acids in the regulation of enzymes involved in synthesis of membranecomponentsand substrates for eicosanoids.3) Another study showed that conversion of linolenate to eicosapentaenoate is accelerated by saturated fat when compared to unsaturated fat rich in linoleate. 4 
Results
Growth parameters and liver weight As shown in Table III , no statistically significant differences were observed in food intake, body weight gain or relative liver weight in the various groups in each experiment.
Plasma and liver lipids Changes in the concentration of cholesterol in non-fasted serum are shown in Fig. 1 . The serum cholesterol concentration tended to be lower in rats fed PA or LA than in those fed OL, although the difference was not significant (experiment 1). SA feeding significantly suppressed the elevation of the serumcholesterol level throughout the feeding period, but there was no difference in the concentration between the PA and PO groups (experiment 2). The addition of Toe and T-3 mixture also did not affect the serum cholesterol level (experiment 3). The fasted plasma cholesterol level at the end of experiment 2 was also lower in rats fed SA than in rats fed PA and PO (Table IV) . Contrary to the results with non-fasted serum shown in Fig. 1 The effects of dietary fat and T-3 concentrate on the hepatic lipid level were not apparent except for a significantly lower cholesterol level in the rats fed on SA than in those fed PA or PO (experiment 2). Values are means+S.E. Numbersof rats are shown in parenthesis. donate level in hepatic phosphatidylcholine in this fat group was only slightly higher than the PA and PO groups, but that in plasma phosphatidylcholine and in platelet total lipids in rats fed SA was rather lower than that in those fed PA or PO (experiment 2). The addition of T-3 concentrate did not affect the fatty acid compositions.
Eicosanoid production
Dietary fats and T-3 concentrate did not significantly affect aortic production of PGI2, measured as 6-keto-PGFla, and the concentration of plasma TXB2,a metabolite of thromboxane A2 (TXA2) (Table VI) . However, compared to the OL group, PA tended to increase PGI2 production and decrease the TXB2concentration, thus significantly increas- Values are means±S.E. Numbers of rats are shown in parenthesis. *à"** Measured as 6-keto-PGFla and as TXB2, respectively. Values extremely deviated from the standard curve, as described in the text, were omitted.
abc Different superscript letters show significant difference at z? <0.05.
ing the ratio of PGI2/TXB2 (experiment 1).
Compared to SA, PA tended to decrease PGI2 production and increase the TXB2 concentration. Addition of T-3 concentrate tended to decrease the PGI2 production and the concentration of TXB2.
Discussion
In these studies PA was not as effective in suppressing plasma and liver cholesterol elevation due to dietary cholesterol as SA, which contains a very high level of linoleic acid. The observation agreed with that previously reported.17) When rats were fed cholesterol-free diets, the serum cholesterol level was comparable among PA, soybean oil and corn oil, but the serum triglyceride level was significantly higher in rats given PA.18) Therefore, in accordance with the concept of P/S ratio,19) PA at least tends to increase plasma cholesterol and triglyceride levels in rats compared to the fats rich in linoleic acid.
PA, LA and OL contains comparable amounts of linoleic acid (approximately 10%).
The PA and LA, however, caused a lower concentration of plasma cholesterol in relation to OL. Since the plasma cholesterol level was similar between the PA and LA groups, the oleate in the OLcould be responsible for the different response to the dietary cholesterol as described elsewhere.20) In our previous study, the serum cholesterol level was also higher in rats fed camellia oil, which cntains 70-80% oleate, than in rats fed tristearin or tripalmitin.21)
Since liver cholesterol levels in rats fed PA, OL or LA were similar and since absorption of the mixed glyceride is shown to be similar,22) it is not plausible that absorption of dietary fatty acids and cholesterol was reduced in rats fed PA or LA compared to those fed OL.
The amount of T-3 in PA is exceptionally high among various vegetable oils.6) Although T-3 has been shown to suppress the elevation of serum cholesterol and the activity of liver 3-hydroxy-3-methylglutaryl CoA reductase,7) the supplementation of T-3 to PA did not affect the plasma total cholesterol level. HDLcholesterol rather increased with an excessive supplementation of T-3 concentrate. It should be evaluated further if the elevation of HDLcholesterol is due to the T-3 or Toe, since the T-3 concentrate contains both T-3 and Toe. 
